Multiple Captures as an Indicator of Social Relations in the Wood
Mouse and the Bank Vole Ron VERHAGEN (Schreber, 1780) were studied by the analysis of multiple captures of individuals in Sherman traps. The frequency of occurrence of multiple captures in relation to the total number of animals caught was very different depending on the species involved. In insectivores it proved to be an exceptional event while in A. sylvaticus and C. glareolus it was more common. Occasions in which two individuals of different species were caught together occurred very seldom. In both species, sexually inactive animals were more involved in multiple captures than sexually active animals. It was seen that juveniles were caught significantly more together than any other possible combination, whereas combinations where both animals were sexually active were not as common as expected. Multiple captures with both adult animals were more common in winter than in summer and if they occurred in summer, nearly all were malefemale multiple captures.
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INTRODUCTION
Many investigations indicate that intraspecific relations between individuals of populations of the wood mouse, Apodemus sylvaticus (Linnaeus, 1758), and the bank vole, Clethrionomys glareolus (Schreber, 1780), can play an essential role in the dynamics and the structure of their populations (Watts, 1969 ; Bujalska, 1970 Bujalska, , 1971 Flowerdew, 1974 ; Flowerdew & Gardner, 1978 ; Gurnell, 1978 ; Gipps & Jewell, 1979 ; Green, 1979) . However, data from field observations are very difficult to obtain and therefore scanty.
Analysis of multiple captures can provide some information on the kind of relations that exist between individuals and how the frequency of occurrence changes with time. Depending on the trap type used one can recognize two different kinds of multiple captures. First, there are traps which allow several animals to be caught during a trapping session (Bergstedt, 1965 ; Kalinowska, 1971) . Because, in most cases, 5 -Acta Theriologića the animals do not enter the trap simultaneously this type of trap is very effective to investigate the effect that a captured animal exerts on the capture of a second individual. On the other hand, when using traps with a single entrance, for example a Sherman or a Longworth trap, the situation is different. Indeed, if a multiple capture of two or more animals in such a trap has to occur, the individuals must enter the trap side by side which probably supposes a high degree of social tolerance. Therefore, through the analysis of multiple captures we can gain some insight in the behavioral relations between members of the population.
MATERIAL AND METHODS
In the present article we will discuss the data of multiple captures in Sherman traps collected from May ¡1976 to November 1980 in a study area at Dongen, Belgium. Details of the study area can be found in Verhagen (1980) . The basic field technique was regular live trapping with collapsible aluminium Sherman traps (76X89X229 mm). Trapping sessions of mostly three nights were undertaken at regular intervals. In the first two years of this study the interval between trapping sessions was two weeks, after March 1978 trapping sessions were spaced three or four weeks apart.
All grids had trapping stations set 15 m apart and at each station two traps were placed and baited with peanut butter. The catch was examined three times a day (sunrise, afternoon and around midnight).
Nnewly captured wood mice and bank voles were marked by toe-clipping and released after the necessary data were recorded. Each animal was weighed to the nearest gram and sex and reproductive condition were noted. Females were considered as sexually active if they had a perforate vagina, were lactating or pregnant and males if the testes were descended. The age of newly captured animals was determined in the way described by Verhagen <1980) and Verhagen & Vandorpe (1979) .
All insectivore and most Microtus-species were removed after their initial capture.
RESULTS

Occurence of Multiple Captures
All data presented in table 1 were multiple captures of individuals of the same species. Only twice we caught two different species in the same trap. On the first occasion an A. sylvaticus (juvenile male) was trapped together with a C. glareolus (adult male); here A. sylvaticus was dead and partly eaten by C. glareolus. On the second occasion an A. sylvaticus and a Sorex araneus (Linnaeus, 1758) were found together, both in good health.
So it seems that multiple captures where two different species are involved are indeed rare and may even be considered as exceptional. Single-species multiple captures occur at low frequencies but the phenomenon seems to be very different depending on the species involved (Table 1 ). In insectivores it seems to be a very rare event which happened only once in 1915 captures (equal to 0.05%). In A. sylvaticus and C. glareolus multiple captures are much more common that in insectivores. On the other hand there are significantly more multiple captures for A. sylvaticus than for C. glareolus (^2 = 4.50, p<0.05). Four times, one of the captured animals was found dead in the trap. In three occasions the dead was caused by strangling because the animal was trapped between the roof and the closed door of the trap but in the fourth occasion, an A. sylvaticus multiple capture of two subadults, one animal was found dead and partly eaten by the other. It was not clear if the dead of one of the animals was the result of aggressive interactions or had an other cause. In all the other cases the animals were in good condition and there were no visible signs that could be the result of aggressive behaviour.
Three times, we recorded an A. sylvaticus multiple capture in which we found three mice in one trap. Twice, an adult female, with signs of recent lactation, was trapped with two juveniles and once an adult sexually active male was caught together with two juveniles. This phenemenon was never recorded for C. glareolus.
We will now analyse the data for these two species more in detail.
Differences Between Groups
To test if there is any difference between sexually active and inactive animals and between the sexes, we calculated the excepted number of animals involved in multiple captures from the total number of captures registred in each group and compared these values with the observed numbers ( Table 2) . Table 2 Number of animals involved in multiple captures divided in sex and sexual activity classes for A. sylvaticus and C. glareolus. There are many more sexually inactive animals involved in multiple captures than sexually active animals. These differences are statistically significant for both sexes and species. Despite the fact that multiple captures for sexually active females of C. glareaolus are very few, the differences between the sexes are not significant.
Analyses of Combinations
When we recognize three groups of animals, namely sexually active males, sexually active females and sexually inactive males and females, we can distinguish 6 possible combinations of these groups which can occur in multiple captures (Table 3 ). The expected frequencies for the combinations were derived from the total number of captures in each group.
For both species the combination in which only sexually inactive animals are involved occurs significantly more than expected and also more than all the other combinations. In A. sylvaticus the capture of two sexually active animals, especially males, in the same trap is observed significantly less frequently than expected which, however, is not the case for C. glareolus. Another marked difference between these two species is that in multiple captures where sexually active and inactive A. sylvaticus were found together, we can find no statistically significant difference between the observed and expected values, whereas in C. glareolus the diference is highly significant.
In the previous analysis we did not take into account the age of the individuals and a sexually inactive animal could be as well a juvenile as an adult animal. Therefore we will not distinguish three groups where no difference between sexes is made, namely, sexually active animals aged more than two months, sexually inactive animals of the Table 3 for each group as well as the observed (obs.) and expected (exp. same age group and a third group which contains all animals younger than or equal to two months. The last group contains a few animals which are already sexually active but we could not treat them separately because numbers are too small (Table 4) .
For both species we find that significantly much more juvenile animals were trapped together than expected. Indeed, for A. sylvaticus, 87 out of the 144 animals ( = 60%) involved in multiple captures were animals less than two months old, while on the other hand this age group represents only 26% of the total number of animals caught. For C. glareolus these percentages are respectively 48 and 20%.
The number of multiple captures of adult A. sylvaticus f in which one Table 4 Analysis of combinations to test whether there are differences in multiple captures between age-groups. expected number of juveniles captured with other juveniles or with older animals whereas there is a significant difference in C. glareolus. In the latter no juvenile animals of the two lower weight classes are found together with older animals.
Groups
Seasonal Differences in Multiple Captures
To examine whether there are seasonal differences in the number of multiple captures, the data are split up into two periods : springsummer (March-August) and autumn-winter (September-February).
The expected frequencies for the different combinations in winter and summer are calculated for each combination in the following way. Let n.obs. be the total number of observed multiple captures for a particular combination XXY and Xs, y s and Xw, yw the total number of captures for group X and Y in summer, respectively winter, then the expected frequency for the number of multiple captures for a particular combination in summer is : The expected frequency for the winter can be calculated in a similar way. Seasonal differences in the number of multiple captures exist in those combinations wherein adult animals of the same sex are captured together ( Table 6 ). The number of these combinations occur less frequently then expected in the summer period and differences are statistically significant for both species. In combinations of adult animals of opposite sex, however, there seems to be no seasonal difference.
For A. sylvaticus there are no statistical significant differences between seasons for the other possible combinations and for the total number of multiple captures but in C. glareolus we see that for combinations in which juveniles and adults are found together, that the number of these multiple captures in summer is less than expected. This is also true when we compare the total number of multiple captures in winter and summer for this species. 4 . DISCUSSION Many authors have mentioned that there is a tendency for interspecific avoidance in rodents. This was demonstrated with the use of multiple capture traps (Bergstedt, 1965 ; Kalinowska, 1971) , the study of activity patterns (Brown, 1956 ; Bergstedt, 1965 ; Greenwood, 1978) and by direct visual observation in the field (Andrzejewski & Olszewski, 1963 ; Kikkawa, 1964) . Montgomery (1979) who analyzed 65 multiple captures of A. sylvaticus, A. jlavicollis and C. glareolus found a strong bias towards single species multiple captures and he stated that it is likely that individuals only recognize other individuals of their own species. Our results confirm that individuals of a particular species seem to associate nearly only with others of their own species rather than with individuals of other species, Beside this interspecific avoidance it is clear that the social tolerance between individuals of the same species differs strongly from species to species. In insectivores, like Sorex araneus and S. minutus, which are likely to be territorial (Croin Michielsen, 1966 ) multiple captures proved to be a very rare event whereas in rodents like A. sylvaticus and C. glareolus multiple captures are more common. Many authors suggested that there exist social relations between individuals in C. glareolus or in A. sylvaticus of which the intensity is dependent on factors as sex, age, weight, breeding conditions and season (Kołodziej et al., 1972 ; Bujalska, 1973 ; Garson, 1975 ; Randolph, 1977 ; e.a.).
The very high frequency of juvenile-juvenile multiple captures in A. sylvaticus suggests that social relations are especially strong in juvenile animals (Table 4 ). When two juveniles are trapped together they often have the same weight so it is likely that they are nestlings. We suppose that when weanlings leave their nest, they stay in close proximity with each other when exploring the surroundings of the nest site. It is however probable that when the animals get older but have not yet established a home range, close contacts with individuals of other nests are likely to occur.
In his study on Peromyscus, Howard (1948) mentioned that the young remain in the home range of the parent and may travel as a group of littermates or with the parents. That a similar situation probably also exists in A. sylvaticus, is supported by the fact that we recorded three multiple captures in which two juveniles were trapped together with an adult animal. In these three occasions, all juveniles were very young animals and had the same weight. In one case an adult female was captured again with one of these juveniles.
The close contact between juveniles and adults seems not to exist in C. glareolus. Indeed, we never trapped a sexually active adult together with a juvenile and in the cases of multiple captures of juveniles with adult males, the juveniles were always much older than what we found for A. sylvaticus (see Table 5 ).
Multiple captures of adult animals are much more common in winter than in summer and when occuring in summer nearly all were malefemale multiple captures. This observation supports the belief that adults of the same sex in A. sylvaticus are in some way territorial during the breeding season and form bisexual spatial associations while in the winter period the tolerance between individuals of the same sex is better and that they even could form monosexual aggregations (Watts, 1969 ; Randolph, 1977 ; Gurnell, 1978) . The same is probably true for C. glareolus.
